a Standard error of the mean. * Significantly different from the 71-76 mean at 95% value of black cherry for face veneer, particularly if frosts recur at varying times throughout the rotation period. Uneven ring width affects drying consistency and therefore the quality of the veneer produced.
* Significantly different from the 71-76 mean at 95% value of black cherry for face veneer, particularly if frosts recur at varying times throughout the rotation period. Uneven ring width affects drying consistency and therefore the quality of the veneer produced.
The growth of dominant and codominant sugar maple was reduced to only 88% of the previous 5-yr average during the first year after the frost. This is slightly more than Tryon and True (1968) found. The variability in growth rate for sugar maple was significantly higher than for cherry even through the distribution of tree size for both species was similar. Because of the high within-species variability, none of the annual growth increments after frost were significantly different than the before-frost average except probability level. for years 5 and 6. The intermediate and suppressed sugar maple had lower growth rates and significantly less between-tree variation than the dominant and codominant trees.
MANAGEMENT IMPLICATIONS
While management cannot control the weather, forest managers can do some things to minimize the effects of abnormal frost occurrences. While we realize that one study does not provide sufficient data to develop any firm management guidelines, we believe this information can provide useful suggestions.
First, if production of quality timber at normal growth rates is an objective for stands at elevations above 3,200 ft in the Appalachian Mountains, beech regeneration should be discouraged. After the second year, it appeared that almost all the beech would die. Even though only nine beech trees died, this was more than 50% of the tree mortality. But more importantly, 38% of the beech trees had epicormic branches spread over the entire bole, whereas for all the other species combined the figure was only 22%.
Secondly, if thinnings are planned for an area with the potential for severe frost damage, the removal of beech should be considered in the thinning guidelines. However, one must take into consideration any wildlife management objectives.
[ Although research is continuing to clarify details, many aspects of beech bark disease and the damage it causes are understood. By using what is known to correctly evaluate existing Although the insects rarely probe deeply enough to injure the cambium, heavy infestations can kill living bark cells causing the bark to dry out Damaged bark will crack and fissure as the tree grows, providing added refuges for the scale and points of entry for Nectria. Once established, Nectria may penetrate the inner bark, sometimes deep enough to kill the cambium. It is the infection and death of the cambium that leads to growth loss, internal defect, decay, and tree death.
DEFECTS CAUSED BY TREE RESPONSES
TO ATTACK How much defect results from beech bark disease is often determined by how trees respond to injury or invasion (Fig. 2) . In the inner bark of beech, wounding triggers the development of "barrier" layers of cells with dense, thick walls, impervious to air and moisture, that wall off injuries (Ostrofsky and Blanchard 1983). With time, however, trees will callus over this defect. Although they become less visible from the outside, these buried defects may cause substantial lumber degrade, especially if they are abundant and occur repeatedly (Fig. 6) .
The two other types of defect occur when heavy scale populations develop over extensive areas of the bark. Where there are large dead patches, Nectria was not walled off and the cambium was killed. Because large wounds take more time to close over, extensive decay can develop behind them (Fig. 7) . Affected trees often break off or stand as hollow culls in the woods.
Where bark is thick and blocky, Nectria is successfully walled off. This symptom results when heavy scale feeding kills cells near the bark surface. Because dead cells can no longer divide, bark fissures develop as the tree grows and expands. Wood under such "blocky" bark is usually sound The craters in the center of some of the "blocks" result when the outer tissues are invaded by Nectria and become partially decayed (Fig. 8) .
Trees may be undamaged by beech Trees with only raised |esions or blocky bark can be maintained in the stand because the wood behind these bark defects usually is sound (Fig. 13 ).
If cut, no volume loss from these defects should be tallied.
If left in the stand, such trees will continue to grow normally with little or no loss of Fig. 11 . Extensive defects may become hidden as trees close over them. Although it has taken its toll, beech bark disease has not wiped out beech in long-affected regions (Shigo 1972).
It has, instead, left trees whose scars tell the story of hob, they responded to the disease, hob, much damage was done to the wood, and hob, well they might survive a future outbreak. By favoring those trees whose vigor, structure, and genetic makeup provide them with a good ability to avoid heavy infestation and infection, better quality beech can be grown while reducing the threat of losses in the future. 
IN SUMMARY, TO MANAGE

